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1 INTRODUCTION

1.1 Purpose and Scope

This baseline risk assessment (BRA) has been prepared as part of the Remedial Investigation/
Feasibility Study (RI/FS) for West Lake Landfill Operable Unit 2 (OU-2), Bridgeton, Missouri.
The BRA provides an assessment of baseline health risks and environmental impacts. It is one of
the key elements in the process to evaluate hazardous waste sites as set forth under the
Comprehensive Environmental Response, Compensation and Liability Act (CERCLA).

The United States Environmental Protection Agency (USEPA) has recognized that certain
categories of sites - for example, municipal landfills - have similar characteristics, such as types
of contaminants, types of disposal practices, or how environmental media are affected (USEPA,
1993a). Based on information acquired from evaluating and cleaning up these sites, USEPA has
initiated the use of presumptive remedies to accelerate cleanups at these sites. The USEPA has
determined that the presumptive remedy guidance for municipal landfills applies to this site
(Administrative Order on Consent, Docket No. 111-94-F-0025, Section 22). As part of the
presumptive remedy approach, the BRA may be streamlined to facilitate action to address
obvious threats to human health or the environment.

The OU-2 BRA has been prepared in accordance with the presumptive remedy approach for
municipal landfills. Guidance documents used in preparing this risk assessment include:

e Presumptive Remedies: Policy and Procedures (USEPA, 1993a);

¢ Superfund Accelerated Cleanup Bulletin: Presumptive Remedies for Municipal Landfill
Sites (USEPA, 1993b);

¢ Conducting Remedial Investigations/Feasibility Studies for CERCLA Municipal Landfill
Sites (USEPA, 1991a);

e Role of the Baseline Risk Assessment in Superfund Remedy Selection Decisions
(USEPA, 1991b);

e Streamlining the RI/FS for CERCLA Municipal Landfill Sites (USEPA, 1990);

o Risk Assessment Guidance for Superfund, Human Health Evaluation Manual Part A
(USEPA, 1989);

o Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation Manual,
Supplemental Guidance (USEPA, 1991c);

e Ecological Risk Assessment Guidance for Superfund: Process for Designing and
Conducting Ecological Risk Assessment (USEPA, 1997a); and

¢ [ssuance of Final Guidance: Ecological Risk Assessment and Risk Management
Principles for Superfund Sites (USEPA, 1999a).



1.2 Background

The West Lake Landfill is an approximately 200-acre parcel located within the western portion of
the St. Louis metropolitan area (Figure 1). It is situated approximately one mile north of the
intersection of Interstate 70 and Interstate 270 within the city limits of the City of Bridgeton in
northwestern St. Louis County. The Missouri River lies about two miles to the north and west of
the site (Figure 1). The site is now almost completely surrounded by commercial/industrial
properties.

The site includes an active solid waste landfill, a solid waste transfer station, an inactive
demolition landfill, an inactive landfill, concrete and asphalt plants, and an automobile repair
shop (Figure 2). The site was used agriculturally until 1939, when a limestone quarry and
crushing operation was initiated. The quarry operated until 1988 creating two pits. Landfill
operations were initiated in 1979 in the north pit. As of August 1, 2005, the active landfill ceased
receiving municipal solid waste pursuant to an agreement with the City of St. Louis to reduce the
potential harm to airport operations from birds that may be attracted to a sanitary landfill. This
agreement was recorded as a negative easement on the entire site in April 2005.

The West Lake Landfill Site has been divided into two operable units. Operable Unit 1 (OU-1)
consists of two areas of radiologically impacted materials present at the West Lake Landfill and a
third area of impacted soils at the adjacent off-site property formerly owned by Ford Motor Credit
Company and referred to in previous documents as the Ford property. The radiologically
impacted materials in OU-1 originated when 8,700 tons of leached barium sulfate residues
containing approximately 7 tons of uranium were mixed with approximately 39,000 tons of soil
during a cleanup of Cotter Corporation’s facilities at 9200 Latty Avenue from July to October,
1973. Cotter Corporation had stored the 8,700 tons of leached barium sulfate residues, which it
obtained from the Department of Energy, at the Latty Avenue facility. B&K Construction
transported the materials to the site, where it represented the material as "clean" fill to site
personnel (NRC 76-01). The materials apparently were used as daily and intermediate cover in
routine landfill operations (NUREG - 1308, "Radioactive Material in the West Lake Landfill,
Summary Report, " June, 1988). A baseline risk assessment has previously been prepared for
OU-1 (Auxier, 1998).

Operable Unit 2 (OU-2) refers to areas where landfill activities have been or are being conducted
at the West Lake Landfill, with the exception of Operable Unit 1 Area 1 and Operable Unit 1
Area 2. OU-2 was created because of USEPA's inference that the former limestone quarry area
had been used for landfilling municipal refuse, industrial solid and hazardous wastes, and
construction demolition debris (USEPA, 1994). USEPA also inferred, based on historic aerial
photographs, that standing water pools in what is now the inactive landfill area represented
potential liquid disposal areas.

Additional background information on the West Lake Landfill site can be found in the following
reports and is incorporated here by reference:

e West Lake Landfill Operable Unit 2 RI/FS Site Characterization Report (Water
Management Consultants, 1997);

e Physical Characterization Technical Memorandum for the West Lake Landfill Operable
Unit 2, Bridgeton, Missouri (Golder, 1996);



o Site Characterization Summary Report, West Lake Landfill Operable Unit 1 (EMSI,
1997); and

o Baseline Risk Assessment West Lake Landfill Operable Unit 1 (Auxier, 1998).

1.3 Overview of the Risk Assessment Process to Support a Presumptive Remedy

As indicated in USEPA guidance (USEPA, 1991a), options for remedial action at municipal
landfill sites are limited. Therefore, it is possible to streamline the scope of the BRA by using a
site conceptual model and RI-generated data to perform a qualitative risk assessment that
identifies the contaminants of concern in affected media, their concentrations and their hazardous
properties that may pose a risk through exposure. Then, contaminant concentrations are
compared to standards that are potential chemical-specific applicable or relevant and appropriate
requirements (ARARs). When established standards for one or more contaminants in a given
medium are clearly exceeded, the basis for taking remedial action is generally warranted and
quantitative assessments are not necessary to initiate remedial action. For example, if
contaminant concentrations in groundwater exceed maximum contaminant levels (MCLs) or non-
zero maximum contaminant level goals (MCLGs), action is generally warranted (USEPA,
1991b).

1.4 Report Organization

The BRA for OU-2 has been prepared using this streamlined approach for evaluating CERCLA
municipal landfill sites. Site characterization activities are discussed briefly in Chapter 2. Data
collected as part of the site characterization for OU-2 are presented and evaluated in Chapter 3.
The site conceptual model and human health risk assessment using potential chemical-specific
ARARs to evaluate contaminant concentrations are presented in Chapter 4. A qualitative
evaluation of ecological impacts is presented in Chapter 5. Summary and conclusions of the
streamlined risk assessment to support the presumptive remedy process is presented in Chapter 6.
References used in the BRA for OU-2 are presented in Chapter 7.



2 SUMMARY OF THE SITE CHARACTERIZATION

2.1 Introduction

Field investigative activities for OU-2 were designed to meet the objectives of Section 3.1 of the
Statement of Work (SOW). As described in the EPA-approved Remedial Investigation/
Feasibility Study Work Plan, West Lake Landfill Operable Unit 2, Bridgeton, Missouri (Work
Plan), Appendix A-Ol, Field Sampling Plan prepared by Golder Associates Inc. (Golder, 1995),
the primary objectives of the West Lake Landfill Operable Unit 2 (OU-2) RI were to collect data
on and adjacent to OU-2 regarding environmental characteristics, chemical occurrence, potential
chemical migration pathways and transport mechanisms.

The tasks that were proposed to meet the objectives of the SOW were summarized in the Work
Plan as follows:

Define site physical and biological characteristics:
¢ surficial geologic investigation,
s ecological evaluation, and
e collection of additional information on site physical characteristics and
demographics.

Characterize site hydrogeologic characteristics:
e evaluation of existing well integrity,
e initial hydrogeologic investigation,
e technical memorandum recommending groundwater quality monitoring
network, and
¢ determine groundwater quality.

Define sources of contamination:
¢ leachate sampling and analysis,
¢ landfill gas characterization,
e investigation of potential petroleum impacts near well MW-F2, and
e evaluation of potential impacts to groundwater.

Determine surface water and sediment quality:
e surface water sampling and analysis, and
e seep survey, sampling and analysis.

Determine air quality.

Site physical and hydrogeologic characteristics were previously detailed in the Physical
Characterization Technical Memorandum for the West Lake Landfill Operable Unit 2, Bridgeton,
Missouri (Physical Characterization Memorandum) prepared by Golder and dated August 1996.
The Site Characterization Summary Report prepared by Water Management Consultants and
dated December 1997, discusses the remainder of the RI tasks, which include site biological
characteristics, sources of contamination, groundwater quality, surface water and sediment
quality and air quality.

[\ 9]
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2.2 Groundwater

2.2.1 Overview

The Work Plan (as cited in the Site Characterization Summary Report, Volume | [Water
Management Consultants, 1997]), indicated that a groundwater quality monitoring network would
be developed for OU-2 based on a detailed review of the site hydrogeologic conditions,

including:

Horizontal and vertical flow directions,

Horizontal and vertical hydraulic gradients,

Aquifer and aquitard permeabilities, and

Relationship of monitoring points to potential sources of contamination.

A detailed review of the site hydrogeologic conditions was presented in the Physical
Characterization Memorandum. Four principal hydrogeologic units capable of yielding
sufficient water for sampling were identified within and near OU-2. These included, from
youngest to oldest, the alluvium, the St. Louis/Upper Salem hydrogeologic unit, the Salem
formation and the Keokuk formation. The alluvium is present in the western half of the site. On
the eastern portion of the site, the uppermost water is perched within a loess deposit that overlies
the St. Louis/Upper Salem hydrogeologic unit, consisting of limestone and dolomite. The St.
Louis/Upper Salem hydrogeologic unit grades into the underlying Salem formation, which is also
predominantly limestone. The Warsaw formation, a claystone and siltstone aquitard commonly
referred to as the Warsaw shale, is present between the Salem formation and the Keokuk
formation. The Keokuk formation is classified as predominantly limestone.

The extensive physical characterization of the site allowed development of a detailed
hydrogeologic model based on the bulleted items above. Leachate collection has maintained an
inward hydraulic gradient from the adjacent Salem, St. Louis/Upper Salem and alluvial
hydrogeologic units that was developed when the limestone quarry created a local hydraulic sink
by excavating below the water table. The inward hydraulic gradient prevents horizontal
migration of leachate away from the landfill into surrounding units. Vertical migration away
from the active landfill is prevented by a combination of low-permeability shales that form a
natural liner, leachate pumping and an upward hydraulic gradient from the underlying Keokuk

formation.

The leachate collection process has maintained a groundwater divide west of the active landfill.
East of the divide, groundwater flow is toward the landfill and the leachate collection system.
West of the divide, groundwater flow is relatively flat, but generally trends west/northwest
toward the Earth City Stormwater Retention Pond.

The OU-2 Rl included installation of 49 piezometers that characterize the site hydrogeology and
to monitor groundwater elevations in alluvial and bedrock aquifers. These supplemented existing
piezometers and monitoring wells across the site. From the newly-installed piezometers and
previously existing piezometers/wells, 24 locations were proposed for inclusion in the
groundwater quality monitoring network for OU-2. Figure 3 illustrates the OU-2 monitoring
locations, plus OU-1 monitoring wells and piezometers.

Piezometers were identified with the prefix "PZ" and suffix designation specific to the formation
being monitored. An "A" suffix was used if the piezometer was completed in alluvium
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(unconsolidated materials). An "S" suffix was used if the piezometer was completed in the Salem
or St. Louis Formations. A "K" suffix was used if the piezometer was completed in the Keokuk
Formation. The piezometer identifiers were further modified with an additional suffix
designating whether the piezometer was completed to the shallow ("S" suffix), intermediate ("I"
suffix) or deep ("D" suffix) portion of the aquifer. The following is an example of a piezometer
designation.

PZ-100-SS

Where:
PZ=piezometer
100="100" series

The first "S"= completed into the Salem or St. Louis Formations; and,
The second "S"= completed into the upper (shallow) portion of the aquifer.

Because groundwater in the Keokuk formation is hydraulically isolated from the overlying
hydrogeologic units, groundwater quality monitoring in the Keokuk formation was not
performed. Groundwater quality monitoring from the upper two bedrock hydrogeologic units and
the alluvium was performed. Detailed rationale for the selected monitoring locations is presented
in the Physical Characterization Memorandum.

2.2.2 Background groundwater quality
Bedrock background groundwater quality

Background bedrock groundwater quality data are provided by piezometers PZ-300-SS, PZ-301-
SS and PZ-204A-SS. Piezometers PZ-300-SS and PZ-301-SS were installed approximately
2,000 ft. south of OU-2. Piezometer PZ-204A-SS was installed approximately 200 ft. south of
ou-2.

The results of bedrock background groundwater quality sampling are contained within Tables 2.1
and 2.2.

Alluvial background groundwater quality

Background alluvial groundwater quality data are provided by wells MW-107, S-80 and I-50,
plus piezometer PZ-300-AS. Wells S-80 and I-50, plus piezometer PZ-300-AS, were included in
the December 1995 oft-schedule sampling event. Tables 2.3 and 2.4 list the reported
concentrations on the off-schedule background alluvial groundwater samples.

2.3 Leachate

Leachate sampling and analysis were conducted to determine whether past disposal practices
might have resulted in source areas for contamination in the inactive landfill. The leachate
sampling points were installed in areas identified by the EPA as potential liquid disposal areas.
The data obtained from the leachate risers were intended to be used to identify potential
hazardous substances, if present, within these areas of the inactive landfill. In addition to
sampling leachate from the inactive landfill, samples of leachate were collected from leachate
risers previously installed within the active sanitary landfill. The leachate riser data from the
active sanitary landfill can be compared to the leachate quality in the inactive landfill.



Six leachate riser borings were made within the inactive landfill as part of the OU-2 RI. Of these
six, one was dry and did not receive a leachate riser, while a second received a leachate riser but
consistently exhibited a liquid thickness of less than six inches, which was insufficient for sample
collection. The remaining four inactive landfill leachate risers (Figure 3) were sampled to
determine leachate quality. Four leachate risers present in the active sanitary landfill were also
sampled.

2.4 Surface Water and Sediment Quality

Two surface water and sediment sampling locations were included in the OU-2 RI. The first
location was upstream of the site, at a background location south of the site. The second location
was within the Earth City Stormwater Retention Pond at a location that would be expected to
receive runoff impacts from the inactive landfill, if impacts occurred. The upstream surface water
location was designated SW-01 and the upstream sediment location was designated SED-01. The
downstream surface water and sediment sampling locations were SW-02 and SED-02,
respectively. The downstream surface water and sediment sampling locations were selected to
provide data near and potentially downgradient of the monitoring well MW-F2, area which had
exhibited potential petroleum impacts through landfill gas monitoring and soil TOC results.

Sediment samples were collected adjacent to the corresponding surface water sampling locations,
to allow direct comparison of surface water and sediment quality at the designated locations.
Figure 3 illustrates the surface water and sediment sampling locations.

2.5 Soil

Alluvial soil samples from the screened interval in the "300" series piezometers and leachate
risers LR-103 and LR-104 were analyzed for total organic carbon (TOC). Soil samples from PZ-
303-AS were analyzed for total petroleum hydrocarbons (TPH) and VOCs, due to the
piezometers proximity to monitoring well MW-F2. Soil samples collected during drilling of four
soil borings near monitoring well MW-F2 were analyzed for TPH and VOCs (for the exact
location of the soil boring (SB) samples, please refer to Figure 4).

2,6 Soil Gas

Landfill gas characterization was accomplished using various measuring techniques. Forty-nine
borings were completed as part of the OU-2 RI to determine potential landfill gas impacts in the
breathing zone. Additional landfill gas monitoring was conducted along the western portion of
the inactive landfill. An ATV mounted Geoprobe drill rig advanced expendable sampling points
at a depth of approximately 3.5 ft. below ground surface at 10 locations shown in Figure 5.

2.7 Exposure Setting

The following discussion provides a basis for assessing potential impacts to the various
environmental resources associated with the West Lake Landfill and identifying exposure
pathways for potential human receptors. The exposure setting is characterized by both the natural
environment at the site and the local land use and demography. This section includes a
description of the West Lake Landfill topographic conditions, surface soil conditions, runoff
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drainage patterns, surface water bodies in the area and current land uses at and near the West
Lake Landfill.

2.7.1 Climate and Meteorology

The St. Louis area has a modified continental climate characterized by moderately cool winters
and warm summers. Temperatures measured from 1958 through 1988 ranged from -28°C (-18°F)
to 42°C (107°F). Evapotranspiration and precipitation in the area generally balance each other.
Annual precipitation typically totals approximately 86 centimeters (34 in.), of which about 25 cm.
(10 in.) occurs in the spring. Thunderstorms usually occur between 40 and 50 days per year.
Winter is the driest season, with precipitation averaging about 15 cm. (6 in.).

2.7.2 Topography

The West Lake Landfill is situated on the eastern edge of the Missouri River floodplain. The
Missouri River is located approximately two miles to the west of the West Lake Landfill. The
river flows in a predominantly north-northeasterly direction in the vicinity of the West Lake
Landfill at an elevation of approximately 425 feet based on the National Geodetic Vertical Datum
(NGVD). The river is separated from the surrounding areas by a levee system constructed to an
average of approximately 435 to 440 feet in this area (McLaren/Hart, 1994 [as cited by Auxier,
1998]).

The West Lake Landfill is located in an area that is transitional between the floodplain
immediately to the west and the loessial bluffs approximately one-half mile to the east. The edge
of the alluvial deposits associated with the river valley is oriented north to south through the
center of the West Lake Landfill. The topography of this area is gently rolling, ranging in
elevation from approximately 430 to 500 feet (NGVD). West Lake Landfill elevations (exclusive
of the quarry areas) range from approximately 450 to 500 feet (NGVD). The West Lake Landfill
topography has been significantly altered by: 1) quarry activities in the eastern portion of the
West Lake Landfill; 2) placement of mine spoils (unused quarry material); and 3) landfill
materials in the western portion of the West Lake Landfill.

2.7.3 Surface Soils

According to the U.S. Soil Conservation Service (SCS), surface soils along the floodplain of the
Missouri River generally consist of Blake-Eudora-Waldron association while the surface soils on
the bluffs east of the river are the Urban land-Harvester-Fishpot Association (DOA, 1982). The
tloodplain materials are described as nearly level, somewhat poorly drained to well drained, deep
soils formed in alluvial sediment. The upland materials are urban land and nearly level to
moderately steep, moderately well drained to somewhat poorly drained, deep soils formed in silty
fill material, loess and alluvium which are formed on uplands, terraces and bottom lands.

2.74 Subsurface Features
The subsurface conditions beneath the landfill consist of municipal refuse, construction and

demolition debris, other wastes and the associated soil cover materials, alluvial deposits and
limestone, dolomite and shale bedrock.
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275 Water Supply Wells

The hydrogeology of the West Lake Landfill is dominated by a water table aquifer contained
within the alluvial materials beneath the West Lake Landfill (EMSI, 1997). No public water
supply wells that obtain water from the alluvial aquifer are present near the landfill [Foth and Van
Dyke, 1989 (as cited by Auxier, 1998)]. In addition, there are no residential wells at the West
Lake Landfill. Based on a recent survey conducted by Herst and Associates that is incorporated
into the OU-2 RI, the nearest well reportedly used as a drinking water source is located about one
mile north of the West Lake Landfill. Distances to nearby wells are discussed in the OU-2 RI.

2.7.6 Vegetation and Wildlife

An assessment of the plant communities present at the West Lake Landfill, including the potential
for the presence of threatened and endangered species and a description of the types of wildlife
observed to be present at the West Lake Landfill was performed by McLaren/Hart (1996) as part
of the RI/FS investigations. The results of that survey are presented in the Site Characterization
Summary Report (SCSR) (EMSI, 1997).

2.7.6.1 Threatened and Endangered Species

The U.S. Fish and Wildlife Service has stated that "No federally-listed endangered or threatened
species occur in this project area” (USFWS, 1994).

2.7.6.2 Wildlife
Numerous species and signs of species of wildlife were observed to be present in the West Lake
Landfill area during the activities associated with the biological survey. Species noted included

deer, rabbits, red-winged blackbirds, robins and crows.

A great blue heron was observed flying above the West Lake Landfill and landing in the south
flood control channel (McLaren/Hart, 1996). This species is likely to use aquatic habitats both on
and off-site, but it will feed only in those waters containing prey species of fish or amphibians.

In addition, fecal pellets and an observed den may be due to coyotes, red fox, or possibly both.

The home range of these species is large enough to include the entire West Lake Landfill and the
presence of rabbits suggests a food source for these species (McLaren/Hart, 1996).

2.7.7 Land Use

2.7.7.1 Current Land Use

The West Lake Landfill is located in a predominantly industrial area. The southern portion of the
West Lake Landfill is zoned M-1 (manufacturing district, limited). The southernmost portion of
the West Lake Landfill is permitted for active sanitary landfill operations (Permit No. 118912).
Although the northern portion of the West Lake Landfill is zoned R-1 (one family dwelling
district), this area has never been used for residential purposes, is bounded on all sides by
industrial and commercial uses, and has been used for industrial purposes for more than fifty
years. Moreover, the Missouri Court of Appeals affirmed a trial court’s finding that the
“residential” zoning of the West Lake Quarry property directly south of the West Lake Landfill
was unconstitutional, unreasonable, and arbitrary. West Lake Quarry and Material Company v.
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City of Bridgeton, 761 S.W. 2d 749 (Mo. App. 1988). The court specifically considered the
commercial-industrial land uses of the surrounding property, the high development costs for
residential, noise from airplanes, and other evidence and concluded that property in this area is
“totally inappropriate for residential development” and ordered the City to rezone the property M-
2 (commercial-industrial) [Id. at 752]. Even though a portion of the Site is zoned residential, as a
practical matter, the only reasonable future use of the Site is commercial-industrial, not
residential. In addition, deed restrictions have been recorded against the entire West Lake
Landfill. Residential land use and groundwater use have been prohibited at the West Lake
Landfill by restrictive covenants recorded by each of the property owners against their respective
parcels. The covenant restrictions cannot be terminated without the written approval of the future
owners, Missouri Department of Natural Resources (MDNR) and USEPA.

2.7.7.2 Future Land Use

In determining the reasonably expected future use for a site and whether to include a residential
scenario in the risk assessment, EPA guidance suggests that “scenarios for ... [residential] land
use should be evaluated whenever there are homes on or near the Site, or when residential
development is reasonably expected in the future. In determining the potential for further
residential land use, the ... [risk assessment] should consider historical land use; suitability for
residential development; local zoning; and land use trends” (USEPA, 1991c). Of the four factors
to consider, only the current residential zoning for a portion of the Site points toward a future
residential use, and the court’s decision in West Lake Quarry and Material v. City of Bridgeton,
supra, has determined such use is inappropriate for the area. The other three factors weigh
against a future residential use.

Based on the current and past use of the Site, the expanding industrial and commercial uses of the
properties surrounding the Site, and the unsuitability of the Site for residential use, this risk
assessment assumes that the reasonable expected future use of the Site will be industrial or
commercial and that there will be no future residential use. This risk assessment also assumes
that the current restrictive covenants remain in effect because they cannot be terminated without
the written approval of the current or future owners, MDNR and USEPA.

2.7.8 Demography

The property to the north of the West Lake Landfill, across St. Charles Rock Road, is moderately
developed with commercial, retail and manufacturing operations. The Earth City industrial park
is located adjacent to the West Lake Landfill on the west, across the Old St. Charles Rock Road.
The nearest residential development, "Spanish Village", is located south of the West Lake
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